Abstract. We present a time series of high-resolution spectra for two poorly studied candidate post-AGB stars surrounded by dusty disks, BD+46 442 and IRAS 19135+3937. We find that both stars show radial velocity variations with periods of 130-140 days. IRAS 19135+3937 has been previously classified as a semi-regular variable based on the light variations with a similar period, but our spectra reveal an evolved star which is too warm to be on the AGB. The variability of BD+46 442 has not been studied till now. The stars reveal a number of spectroscopic peculiarities that resemble features in the interactive binaries including the S-type Symbiotics. Namely, Hα profile alternates between a double-peak emission and a P Cyg profile, which correlates with the radial velocity phase. A weak asymmetry is tentatively detected in the cross-correlation function that moves in anti-phase with the main component. In addition, strong photospheric lines reveal a narrow central absorption. We conclude that these peculiarities are consistent with a picture where the observed post-AGB stars orbit a much fainter companion at a sub-AU separation and transfer mass on it. The companion is surrounded by an accretion disk, possibly with some kind of an outflow. The SED shows that whole system is surrounded by stable dusty disk as well. It remains to be seen with more observations how much of the line asymmetry could be due to the contribution of low-amplitude pulsations.
INTRODUCTION
BD+46 442 and IRAS 19135+3937 are two V ∼ 10 mag objects from our radial velocity survey of evolved stars with our echelle spectrograph HERMES on the Flemish 1.2 m telescope on La Palma (Van Winckel 2010; Raskin et al. 2011 ; http://www.mercator.iac.es/). The resolution of our spectra is 85 000 (3.5 km/s) and the S/N varies between 20-90. The disk subsample of this large program consists of some 35 targets. They are high-latitude Galactic F-K (super)giants with broad IR excesses starting near 2 µm. The spectral energy distributions (SED) were successfully modeled with a passive dusty disk extending from a few AU (∼ 10 stellar radii) from the star to a few thousand AU (De Ruyter et al. 2006; Gielen et al. 2011) . Because these stars are located away from the regions of star-formation, they must be low-mass post-main sequence objects, with the circumstellar material being a remnant of the AGB shells.
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N. Gorlova, H. Van Winckel, A. Jorissen About two dozen such objects have been found to be spectroscopic binaries, with periods ranging from slightly over 100 days to several years (e.g., Van Winckel et al. 2009 ), fitting inside the inner holes of the disks. With our survey we want to strengthen the connection between the IR excess and binarity by observing the remaining systems with excess that are visible from the Northern hemisphere. Companions could play a crucial role in the disk formation, shaping or retention. Indirect evidence for binary-disk interaction comes from photospheric studies which reveal metal-depleted atmospheres, interpreted as due to accretion of circumstellar gas devoid of refractories (Van Winckel 2003; Maas et al. 2005; Hinkle et al. 2007 ). The systems are estimated to reside at kpc distances, and interferometry is needed to resolve the hot inner walls of the disks (Deroo et al. 2007 ). Optical spectroscopy could provide an alternative tool to study the star-disk interface, by observing certain low-excitation and recombination lines, such as Hα. These lines form over a large volume and can trace kinematics and the physical conditions of the circumstellar material. In this contribution we highlight our spectral findings for two short-period systems that we discovered after two years of monitoring.
RADIAL VELOCITIES AND THE ORBITAL SOLUTION
To measure radial velocities (RV), we use a cross-correlation technique with a G2 mask, consistent with the spectral types from the literature and our own estimation of the T eff : G5 III for IRAS 19135+3937 (Ofek 2008 , based on the spectral energy distribution) and F5 II/III for BD+46 442 (VizieR; Gorlova et al. 2012 in prep.) .
For both stars we detect periodic RV variations, that can be satisfactory fitted with a Keplerian orbit around an invisible companion (Figure 1 ). We first reported on BD+46 442 in Gorlova et al. (2011) , and after another season of observations we confirm the estimated period of 141 days, a small but significant eccentricity e = 0.07, and a semi-amplitude K = 24 km/s. This star has neither been studied by photomety, nor checked for RV variations before.
For IRAS 19135+3937 we find P = 127 days, e = 0.26 and K = 15 km/s. The fit is not so good as in BD+46 442, and the cross-correlation function (CCF) can be strongly asymmetric. Our RV period coincides with the photometric period from the ASAS (Pigulski et al. 2009 ) and the AAVSO surveys. This star was classified as a "QPER" type by the ASAS, i.e., a semi-regular variable with a stable period (128.8 d) but irregularities in the light curve. Semiregulars are associated with AGB evolution, but our spectra show that IRAS 19135+3937 is too warm to be still on the AGB.
Hα VARIATIONS
Both stars show an interesting variation with the RV/orbital phase in Hα, and to a lower degree in other Balmer lines (Figure 2 ). Most of the cycle, Hα exhibits a double-peak emission with a central absorption blue-shifted by ∼ 15 km/s from the systemic velocity (V syst ). Subtraction of the model photospheric spectrum only reduces the depth of the central absorption. The profile is most symmetric near the giant's inferior conjunction (when it is between us and the companion). When it starts to recede, the blue-shifted peak diminishes until it is replaced by a broad blue-shifted absorption reaching 300 km/s soon after the giant's superior conjunction. A similar behavior of a P Cyg-like absorption was reported in three other post-AGB binaries: HR 4049 (Bakker et al. 1998) , HD 44179 (Witt et al. 2009 ) and IRAS 08544-4431 (Maas et al. 2003) . More P Cyg profiles are reported in Pollard et al. (1997) and Maas et al. (2005) in dusty RV Tau stars, but the connection with the orbital phase could not be firmly established due to complication from pulsations.
One can find two basic explanations of this phenomenon in the literature: (1) an increase of the post-AGB wind at periastron, (2) a permanent collimated outflow crossing our line of sight, either in the form of an accretion stream from the giant to the companion, or in the form of jets from the accretion disk around the companion. The first explanation could be ruled out if the same P Cyg profiles were observed in systems with eccentricities even closer to zero than in BD+46 442. The eccentricity in these systems, however, may be impossible to measure accurately due to the observed line asymmetries (see next section).
In symbiotic stars, particularly of the S-type that have similar periods to our systems, the double-peak Hα profiles have been also observed, with a disappearing or a greatly reduced blue peak that can occur at similar phases as the broad blue-shifted absorption in our stars (Robinson et al. 1994; Murset et al. 2000; Brandi et al. 2005) . There is no consensus yet as to whether Hα emission in Symbiotics originates in the accretion disk around a WD companion or in an extended wind from the AGB star. Moreover, recent hydrodynamic simulations show equatorial streams that could also be candidates for the variable absorption in Hα (de Val-Borro et al. 2009; Mohamed & Podsiadlowski 2011) . Interestingly, a blue-shifted absorption in a pure form (i.e., under the continuum level) apparently is not observed in Symbiotics. Figure 2 , only for a strong Fe II line and a cross-correlation function. As can be seen, outside of the conjunctions the lines show asymmetries. In the CCFs they appear as small bumps on the opposite side from the Vsyst compared to the main photospheric component of the giant. In addition, in strong lines a narrow absorption can be seen near Vsyst, which is best seen in this figure in the Fe II line in the spectrum 13 of BD+46 442. The fainter component could be associated with a companion, while the central absorption with some circumstellar feature.
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METALLIC LINE ASYMMETRIES
We discovered that strong metallic lines in our stars are only symmetrical in conjunctions, but exhibit asymmetries in elongations. Figure 3 illustrates this by showing a Fe II line 5018.44Å and a CCF at four selected RV phases. These phases correspond to the crossing of the systemic velocity (V syst ) and near the RV maxima, which for a circular orbit correspond to the phases of conjunctions and elongations, respectively. The Fe II line is a member of the Fe II(42) triplet, which is very prominent in F stars. The other two multiplet members, at 4923.92 and 5169.03Å, have similar profiles and are not shown due to lower S/N. A CCF is shown because it can also be considered as a mean line profile, only of a much higher S/N due to the averaging of many lines. This figure can be directly compared to Figure 5 in Thomas et al. (2011) that shows a similar sequence for Fe II and C I lines in HD 44179, the central star of the famous Red Rectangle nebula.
First, we observe a narrower component near systemic velocity, best seen in the Fe II line in BD+46 442 when the giant recedes from us. In both stars this component is clearly seen in both elongations in the Ca II NIR triplet and the NaD lines. Secondly, a weak component can be seen in the CCF wings in elongations on the opposite side from the main component (at ∼ 20 km/s from V syst ). Either of these components could be identical to that noted by Thomas et al. (2011) in HD 44179, though they claim that it is observed in all lines independent of the ionization state.
Similar components are also observed in symbiotic stars (Brandi et al. 2005 ) and W Ser massive interacting binaries (Andersen et al. 1988; Grundstrom et al. 2007) . They are most often attributed to the companion disk atmosphere. We cannot claim it for our stars yet due to inability to separate them well from the photospheric component for a RV curve. Other proposed structures include jets, streams, outflows and the giant's increased mass loss (back-accretion) in periastron (apastron). Companion photospheric spectrum itself is usually excluded based on the fact that it is expected to be much fainter than the primary, especially if it is a main sequence star.
DISCUSSION, CONCLUSIONS, AND FURTHER WORK
There is no good photometric light curve for BD+46 442, while IRAS 19135+3937 is variable with a 0.8 mag amplitude in V . Could the described spectral variations be due to pulsations rather than binarity?
The behavior of Hα is not likely to be explained by pulsations, as it is too regular for a long period. Besides, the double-peak Hα emission is broader and more symmetric than in Miras, and better resembles Symbiotics (Van Eck & Jorissen 2002) . Furthermore, if one integrates under the RV curve over half of a period in BD+46 442, where the main CCF component is always sufficiently strong for a reliable RV measurement, one obtains a displacement ∼ 100 R ⊙ , which is bigger than the radius of the star, and therefore cannot be due to pulsations. The RV curve itself is very regular, which is not characteristic for the long-period pulsators. For IRAS 19135+3937 the RV curve is not smooth, and further observations are needed to confirm that these are only minor disturbances due to small-amplitude pulsations. Photometric data could also reveal eclipses (e.g. by the disk rim) and put better constrains on the geometry of the system. On the other hand, a photospheric analysis of all high S/N spectra will also be able to verify the changes due to pulsations, and to understand the diversity in the chemical composition from system to system. We conclude that both stars are binaries surrounded by dusty disks. The time resolved spectroscopy proves to be an ideal tool to study binary interaction processes in these systems.
